Activation of survival pathways in the degenerating retina of rd10 mice.
Blinding diseases of the retina are frequently characterized by loss of photoreceptor cells. The retinal degeneration 10 (rd10) mouse expresses a mutant form of rod phosphodiesterase leading to autosomal recessive photoreceptor degeneration. In contrast to rd1, rd10 mice have remaining rod function mimicking more closely most forms of human Retinitis Pigmentosa. Here we use morphology, biochemistry, retinal whole mounts, real-time PCR, Western blotting and immunofluorescence to compile a comprehensive report on progression of retinal degeneration in the rd10 retina up to one year of age. We show that retinal development, morphology, gene expression pattern and retinal vasculature was normal until postnatal day 15. Thereafter, a bi-phasic pattern of rod cell death emerged with a first rapid phase peaking around 3 weeks of age followed by a slower second phase. Death of cone cells followed with a delay and vessel dropout was prominent in the retinal periphery of 6 months old rd10 mice. At one year of age, RPE atrophy was evident. The degenerating retina rapidly induced expression of transcriptional regulators Atf3 and Cebpd. Induction of Atf3 was transient and lasted only for several days at the beginning of degeneration whereas levels of Cebpd remained elevated throughout the period of photoreceptor loss. Several protective genes such as Lif, Edn2 and Fgf2 which are implicated in a potent endogenous survival pathway, and Mt1 and Mt2 were strongly upregulated in the rd10 retina. In addition, increased expression of Casp1 and Il1b suggested an inflammatory response.